After a decay of 4 days, 5 days, 7 days, and 8 days, samples were remeasured on a high-resolution Ge detector system (resolution of 1.61 KeV for the Co 60 , 1332 KeV photopeak). The same sample material used above was then fused with a combination of lithium metaborate/tetraborate and lithium carbonate in high-purity graphite crucibles covered with graphite lids in an induction furnace. The molten mixture was transferred to a 5% (by volume) nitric acid (with Cd internal standard) solution. The molten bead immediately shattered and was shaken until totally dissolved (ϳ15 min). Masses of 0.05-g aliquots in duplicate were analyzed by combustion-IR techniques using an ELTRA simultaneous carbon/sulfur analyzer, Model 800. A sequence of 0.1-g aliquots were digested with aqua regia at 90°C for 2 hours. Finally, a 0.1-g aliquot was subjected to an 18-hour ramped digestion in Teflon test tubes using hydrochloric, nitric, perchloric, and hydrofluoric acids. Samples were analyzed by ICP-optical emission spectrometry (OES) on a Perkin-Elmer OPTIMA 3000 ICP-OES and a Perkin-Elmer SCIEX ELAN 6000 and 6100. We noted systematically higher values in all cases for degraded (immersed in lake water) as compared to pristine meteorite abundances, except for H, Na, and Cl, which were much lower in the degraded specimens than in the pristine material. The H anomaly is probably due to excess removal of indigenous water in the degraded sample; it is very common for CI chondrites to contain large amounts (in excess of 10 Warming at the last glacial termination in the North Atlantic region was interrupted by a period of renewed glacial activity during the Younger Dryas chronozone (YDC). The underlying mechanism of this cooling remains elusive, but hypotheses turn on whether it was a global or a North Atlantic phenomenon. Chronological, sedimentological, and palaeoecological records from sediments of small lakes in oceanic southern Chile demonstrate that there was no YDC cooling in southern Chile. It is therefore likely that there was little or no cooling in southern Pacific surface waters and hence that YDC cooling in the North Atlantic was a regional, rather than global, phenomenon.
The YDC [13 to 11.2 thousand years before the present (ky BP) (1)] in northern Europe was a period of renewed glacial activity after the decline of the main last glacial ice mass. The temperature changes of the period are seen most strongly in oceanic western Europe, and their amplitude decreases eastward into the continental interior (2) . A cooling during this period has also been recognized in eastern North America (3) and correlated with event stratigraphy from the Greenland Ice Core Project (GRIP) (4). Here we present chronological, sedimentological, and pollen data from the sediments of small lakes in oceanic southern Chile (44°to 47°S), chosen to be as similar as possible in character and location to sites in the North Atlantic region that demonstrate strong temperature changes during the YDC. We show that there was no cooling and that the YDC was a period of continuing forest development and increasing diversity. The climate of this region is dominated by air masses from the Pacific and the north-flowing Humboldt Current, which originates as an eastward flow across the southern Pacific (5). If there was no cooling during the YDC in southern Chile, it is unlikely that there can have been any cooling in southern Pacific surface waters; hence, the cooling during the YDC in the North Atlantic was a regional, rather than global, phenomenon. In temperate areas of moderate and high precipitation, small lakes remain full to their outlets, retaining a constant deep-water anoxic environment at their base. The sediments in such lakes consist largely of the remains of planktonic algae, atmospheric dust, and material washed from surrounding slopes. Such sediments may thus be highly stable as sedimentary environments, preserving materials indicative of conditions in aquatic, terrestrial, and atmospheric environments. We sampled the sediments of a series of lakes on the Taitao peninsula and an islands of the Chonos archipelago in southern Chile (Fig. 1) , choosing lakes that were located in rock basins, had no inflowing streams, and were still moderately deep (2 to 5 m) for their size (100 m diameter). Such sites should be the most sensitive to any temperature changes of the period, as in western Europe (6 -8) . Cores were collected with a Livingstone piston corer. On return to the laboratory, they were analyzed immediately for physical properties and sampled for radiocarbon dating [bulk and accelerator mass spectrometry (AMS)] and the presence of tephras to provide a chronology, and the pollen content was assessed at intervals of 100 to 150 years or less.
All cores from these lakes showed similar simple stratigraphies. Basal sediments were always gray silty clays, succeeded upward by brown algal gyttja (Fig. 2) . Magnetic susceptibility measurements confirmed visual inspection, showing no evidence along the sequences for changes (such as increases in eroded inorganic material) that might indicate a period of cooling. Radiocarbon age determinations (9, 10) allowed us to pinpoint sediments of the YDC in each core, and confirmed that there were no sedimentary changes during this period. Detailed tephrochronological analyses of these and other cores from the region (10), which include tephras within the Last Glacial, confirm and support the radiocarbon chronology (11) .
Forest development, determined from the pollen analyses (Figs. 3 and 4) (12), began about 14 ky BP with the arrival and increase of southern beech Nothofagus, probably Nothofagus betuloides (13) . The landscape became completely forested as other trees followed (Fig. 3) . The sequence of trees is broadly (Tepualia is the only exception) in (14 -16) , suggesting lower tolerance of cold climates. As additional species arrived, there were declines in the abundances of the earlier species (Nothofagus, Pilgerodendron, and Podocarpus) as these were replaced in the forest, but the proportion of forest cover did not change significantly. There was little difference in the timing of arrival of the trees between the sites, except that Weinmannia increased later and was scarcer at more southerly sites (Fig. 4) . Pollen analyses from within the YDC show no reversal of these trends of forest development, either to increasing abundances of nontree pollen types or to a reduction in abundance of any of the later trees. It is clear that at all sites, present interglacial conditions (in the sense of complete cover of temperate forest) started by 13 ky BP and were maintained from then onward.
Southern Chile has been a controversial area for the interpretation of events during the YDC (17) (18) (19) (20) . Part of the argument has been over the interpretation of sequences with complex stratigraphies, which are perhaps inevitable during a period of transition between a glacial and an interglacial. Another controversial area has been the timing of glacial readvances in the region (21) . An extension of the Tronador ice cap during the YDC has been inferred from sedimentological evidence in proglacial Lake Mascardi, Argentina (41°S) (22) . However, because modern glaciers of southern South America show behavior that is inconsistent in magnitude and direction (23), this single record cannot be taken as evidence of climate change. By focusing on sequences of sediment located in stable parts of the landscape but receptive to, and preserving, input from a wide range of sources, our data show that the YDC was in fact a period of stable, or possibly slightly increasing, temperatures. This demonstration should make it possible to reinterpret and understand earlier investigations in southern Chile, while at the same time providing secure information on which to model temperature changes of the period seen elsewhere. The glacial readvance data may be better indications of locally varying precipitation change in the highly complex and varied topography of southern South America.
The data presented here from central southern Chile are in accord with evidence of the YDC from further south (18, 19) and north (24) and from New Zealand (25) . The record from the meltwater channel infill at Canal de la Puntilla, Chile (41°S) (24) shows a major expansion of forest trees between 16.5 and 13 ky BP. The sequence has hiatuses and is complex stratigraphically, so a claimed cooling event after 13 ky BP is unsubstantiated. Records of methane from gas bubbles in Antarctic ice cores (26, 27) show that the Southern Hemisphere may have led the Northern Hemisphere into the interglacial by 2000 to 3000 years. Recent deuterium measurements from the Taylor Dome (28) and Vostok (29) Antarctic ice cores suggest a steady warming from 16 to 15 ky BP, reach- ing full Holocene values by 11 ky BP, interrupted by the Antarctic Cold Reversal (ACR) (30) at 13.5 to 11.5 ky BP, and covering parts of both the cool YDC and the warmer northern European Allerød chronozone. These lines of evidence all agree in suggesting that the present interglacial began time-transgressively across the globe, beginning in the Southern Hemisphere. Our pollen evidence shows no cooling contemporaneously with either the YDC or ACR, but it has long been known that pollen data, especially at times and places where subcontinental spread of trees has taken place, may lag climatic change by hundreds or even thousands of years (31) . If the ACR was a general Southern Hemisphere phenomenon, it was clearly not even strong enough to halt, and certainly not to reverse, forest development that had already begun. In contrast, climatic changes at mid-and high latitudes in the Northern Hemisphere during the YDC were sufficiently strong to halt and reverse forest development. 
A Niche Maintaining Germ Line
Stem Cells in the Drosophila Ovary
Ting Xie* and Allan C. Spradling
Stromal cells are thought to generate specific regulatory microenviroments or "niches" that control stem cell behavior. Characterizing stem cell niches in vivo remains an important goal that has been difficult to achieve. The individual ovarioles of the Drosophila ovary each contain about two germ line stem cells that maintain oocyte production. Here we show that anterior ovariolar somatic cells comprising three cell types act as a germ line stem cell niche. Germ line stem cells lost by normal or induced differentiation are efficiently replaced, and the ability to repopulate the niche increases the functional lifetime of ovarioles in vivo. Our studies implicate one of the somatic cell types, the cap cells, as a key niche component.
Stem cells are defined by their ability to self-renew and to generate cell populations that differentiate to maintain adult tissues (1-3). Changes in stem cell behavior may contribute to aging and tumor formation, while stem cell populations will likely have therapeutic applications if their growth and differentiation can be controlled in vitro (4) (5) (6) . However, their rarity and lack of distinctive characteristics make it difficult to study stem cells in their natural context within tissues. Stem cell behavior is thought to be controlled by neighboring stromal cells that create special microenvironments known as stem cell "niches" whose regulatory potential persists even when stem cells are absent. Until specific, individual niches can be identified and characterized, however, it will remain difficult to unravel their molecular regulatory mechanisms.
The Drosophila ovary is a tissue where stem cells can be studied at the cellular and molecular level in vivo (7, 8) . Near the beginning of each developing egg string (or ovariole) within the ovary reside about two germ line stem cells (GSCs) whose progeny differentiate into eggs within 8 days as they move at predictable rates along the ovariole. These stem cells are surrounded by three differentiated somatic cell types-terminal filament, cap, and inner sheath cells-that help make up an anatomically simple tubular structure known as the germarium (Fig. 1) . GSCs are easily identified by size, location, and the shape of the fusome, an intracellular structure rich in membrane skeleton proteins. Stem cells usually contain a round fusome, but display a distinctive elongated fusome after division when they remain transiently connected with their daughter cell (9, 10) . Under appropriate conditions, GSCs divide about once per day and are randomly lost by differentiation with a half-life of 4 to 5 weeks (11, 12) . Recently, it was proposed that the somatic cells at the tip of the ovariole are organized into a niche that maintains and controls GSCs (12) .
Ovariolar anatomy is consistent with the existence of a niche at the anterior tip. After stem cell division, the daughter that lies closer to the terminal filament and cap cells remains a stem cell, whereas the daughter that more closely adjoins the inner sheath cells differentiates into a cystoblast (Fig. 1) . Anatomical asymmetry may ensure that equivalent stem cell daughters receive different fatedetermining signals. GSCs require a signal mediated by Dpp, a homolog of human bone morphogenetic proteins 2 and 4, in order to remain as stem cells and to divide at a normal rate (12) . Two other proteins needed to maintain GSCs, Piwi and Fs(1)Yb (Yb), act outside the germ line (13, 14) . However, a requirement for intercellular signals does not by itself indicate the presence of a niche. A true niche should function independently of resident stem cells and be able to reprogram newly introduced cells to become stem cells. Consequently, we investigated whether the microenvironment at the ovariolar tip can specify cells to become GSCs.
Ovarioles normally lose GSCs by differentiation, but the low rate of GSC loss and the possibility that rapid replacement quickly restores the original GSC configuration complicate observing such events. To study germaria with recently lost stem cells, we genetically marked and destabilized individual GSCs. We used FRT-mediated recombination (12) to generate mutant clones of schnurri (shn), a gene we postulated would reduce GSC lifetime by disrupting dpp signaling (15, 16) , under conditions where the mutant cells also lose an armadillolacZ marker (Fig. 2A) . Because cystoblasts require 4 to 5 days to exit the germarium, the only remaining lacZ Ϫ cells 1 week after transiently activating the hs-FLP transgene by means of a heat shock will be clones consisting of shn mutant stem cells and their progeny of 4 to 5 days. With this marking system, marked shn GSCs that differentiate during the last 4.5 days can be recognized because lacZ Ϫ germ cells will remain in the germarium; moreover, the developmental age of the least mature such cell will indicate the elapsed time since GSC loss.
The results demonstrated that shn mutant stem cells are lost at an increased rate and are rapidly replaced by wild-type cells (17, 18) . Seventy-nine germaria were found that retained lacZ Ϫ germ cells, revealing that a shn stem cell had been recently lost (Fig. 2, B and C) . In every case they contained two wild-type stem cells, indicating that the lost lacZ Ϫ stem cell had been replaced by a wild-type stem cell. Even when the stem cell was lost so recently
